A series of alkali metal thiocarboxylates (1-5) were found to be readily obtained in high yields by the reaction of thiocar boxy lie acids with metal hydrides (LiH, NaH, KH), and rubidium or caesium acetates, respectively. Their physical properties were disclosed.
Alkali metal salts of thiocarboxylic acid, especially anhydrous salts, are of the most important starting materials. However, only a limited amount of information on their preparation and spectral data has been available because of their strong hygroscopicity [1] . Recently, the convenient preparation methods of a series of anhydrous alkali metal dithiocarboxylates were developed [2] . This result stimulated us to develop similar convenient methods for the preparation of anhydrous alkali metal thiocarboxylates and to compare their physical properties.
Results and Discussion

Preparation
For the preparation of lithium (1) , sodium (2) , and potassium thiocarboxylates (3) , the reactions of thio acids with lithium-, sodium-, and potassium hydrides were found to give high yields. In contrast, the use of lithium, sodium, and potassium metals is impractical, because of their low reactivity and of covering of these metals by the product [3] . Rubidium- (4) and caesium thiocarboxylates (5) have been obtained, however, by using rubidium and caesium acetates as the metal sources [4] . The reaction conditions, yields, and spectral data are collected in Tables I-V. The alkali metal thiocarboxylates (1-5), except caesium thioacetate (5 a), are thermally stable in the solid state and did not change within 6 months or more at room temperature. In general, the lithium (1) and sodium salts (2) are strong hygroscopic, as compared with the corresponding potassium (3), rubidium (4) and caesium salts (5) . Espe-* Reprint requests to Dr. S. Kato. 0340-5087/83/1200-1585/$ 01.00/0 cially lithium thiocarboxylates (la-e), sodium 2-methyl-(2c), 3-methyl-(2d) , and 2-chlorothiobenzoates (2f), and rubidium 2-methylthiobenzoate (4 c) are too strong hygroscopic (deliquescent) to carry out their microanalyses. The lithium salts (1) are soluble in ether, but less soluble in chloroform. Surprisingly, alkali metal thiocarboxylates except the lithium salts (1), especially in an anhydrous solid state, show very strong static electrical properties. This is in sharp contrast to alkali metal carboxylates, which do not show such a property.
The structures of 1, 2, 3, 4, and 5 obtained here were established by IR and UV spectral data, and elemental analysis (Table VI) , or by conversion to the 4-bromophenacyl esters 6 (Table VII) .
IR spectra
As shown in Tables I-V, the vasC=0 vibrations of most of the salts are observed in the region of 
Materials
Lithium and sodium hydrides were reagent grade and the former was triturated before use. Potassium conc-HCl and distilled (for 3-methylthiobenzoic acid) or dried over anhydrous sodium or magnesium sulfate before use. The solvents were carefully dried by the use of sodium metal and distilled before use.
Typical procedures for the lithium (1), sodium (2), potassium (3), rubidium (4) and caesium thiocarboxylates (5) are described below. All manipulations were carried out under argon or nitrogen atmosphere. The reaction conditions, yields, physical properties, and elemental analyses were summarized in Tables I-VI .
Lithium thiobenzoate (la) (Method A)
A solution of freshly prepared thiobenzoic acid (2 mmol) in w-hexane/ether (5:1) (30 ml) was added dropwise to a suspension of lithium hydride (1 mmol) in w-hexane (3 ml) at -78 °C and the reaction mixture was stirred at this temperature for 3 h and then at room temperature for 20 h. Filtration of the precipitate, followed by washing with w-hexane (10ml) gave lithium thiobenzoate (la) .as slight yellow needles.
Lithium 4-chlorothiobenzoate (ld) (Method B)
A solution of 4-chlorothiobenzoic acid (0.516 g, 3 mmol) in a mixed solvent (20 ml) of w-hexane/ether (5:1) was added to a suspension of lithium hydride (6 mmol) in the same solvent (10 ml) at -78 °C and the reaction mixture was stirred at this temperature for 3 h and then at room temperature for 15 h. The excess of lithium hydride was filtered out, followed by washing with ether (5 ml x 2). To the combined filtrate and the washings n-hexane (20 ml) was added and the solution was then concentrated to ca. 20 ml. Filtration of the resulting precipitate, followed by washing with %-hexane (5 ml X 2) yielded lithium 4-chlorothiobenzoate (1 c) as slightly yellow microfine crystals.
Sodium thioacetate (2 a)
A solution of thioacetic acid 0.152 g (2 mmol) in ether (30 ml) was added dropwise to a suspension of sodium hydride (1 mmol) in n-hexane (20 ml) at -78 °C and the reaction mixture was stirred at room temperature for 16 h. Filtration of the precipi-täte, followed by washing with w-hexane (5 ml x 3), yielded sodium thioacetate (2 a) as colorless microfine crystals.
Aromatic sodium thiocarboxylates (2b-j)
A solution of freshly prepared thiocarboxylic acid (ca. 2 mmol) in w-hexane/ether (1:1) (30 ml) was added dropwise to a suspension of sodium hydride (1 mmol) in %-hexane (3 ml) at 0 °C and the reaction mixture was stirred for 18 h. Filtration of the resulting precipitate, followed by washing with n-hexane (5ml x 3) and then ether (5ml x 3) yielded sodium thiocarboxylates (2b-j) as colorless or slightly yellow microfine crystals.
Potassium thioacetate (3 a)
A solution of thioacetic acid 0.228 g (3 mmol) in ether (45 ml) was added dropwise to a suspension of potassium hydride (1.8 mmol) in ether (4 ml) at -78 °C for 45 min and the reaction mixture was stirred at room temperature for 65 h. Filtration of the precipitate, followed by washing with ether (5 mix 7), yielded 0.162 g' (79%) of potassium acetate (3 a) as white microfine crystal.
Aromatic potassium thiocarboxylates (3b-j)
A solution of freshly prepared thiocarboxylic acid (ca. 2 mmol) in %-hexane/ether (25 ml) was added dropwise to a suspension of potassium hydride (1 mmol) in %-hexane (3 ml) at -20 °C and the reaction mixture was stirred for 20 h. Filtration of the precipitate, followed by washing with n-hexane (5 ml x 2) and then ether (5 ml x 2), yielded potassium thiocarboxylates (3b-j) as colorless or slightly yellow microfine crystals.
Rubidium thiocarboxylates (4)
A solution of freshly prepared thiocarboxylic acid (ca. 2 mmol) in w-hexane/ether (25 ml) was added dropwise to a suspension of rubidium acetate (1 mmol) in the same mixed solvent (10 ml) at 0 °C and the reaction mixture was stirred at room temperature. Filtration of the precipitate, followed by washing with %-hexane (5 ml x 3) and then ether (5 ml x 3) yielded rubidium thiocarboxylates (4) as colorless or slightly yellow microfine crystals.
Rubidium 2-methyl-(4 c), 2-chloro-(4f) and 3-chlorothiobenzoates (4g) were purified by Soxhlet extraction with ether for 48 h.
Caesium thiocarboxylates (5)
A solution of freshly prepared thiocarboxylic acid (ca. 2 mmol) in n-hexane/ether (30 ml) was added dropwise to a suspension of caesium acetate (1 mmol) in the same solvent (5 ml) at 0 °C and the reaction mixture was stirred at room temperature. Filtration of the precipitate, followed by washing with nhexane (5 ml x 3) and then ether (5 ml x 2) yielded caesium thiocarboxylates (5) as colorless or slightly yellow T microfine crystals.
Caesium 4-nitrothiobenzoate (5j) was purified by Soxhlet extraction with ether for 48 h. A typical procedure is described for conversion of alkali metal thiocarboxylates (1) (2) (3) (4) (5) to a-(acylthio)-4-bromoacetophenones (6). Their physical properties were summarized in Table VII .
a-(Acetylthio)-4-bromoacetophenone
Sodium thioacetate (0.196 g, 2 mmol) and 4-bromophenacyl bromide (0.56 g, 2 mmol) were stirred in anhydrous methanol (60 ml) at room temperature for 2 h. After the solvent was evaporated under reduced pressure, the residue was dissolved in ether (200 ml) followed by washing with water (100 ml x 4) and drying on anhydrous magnesium sulfate. Evaporation of the ether and subsequent recrystallization from n-hexane yielded 0.585 g (87%) of 6 a as colorless needles.
